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ACRONYMS AND ABBREVIATIONS 

Ecology Washington State Department of Ecology 

Farallon Farallon Consulting, L.L.C. 

GAF Gary A. Flowers, P.L.L.C. 

GES Glacier Environmental Services, Inc. 

HDPE high-density polyethylene 

Holocene Holocene Drilling, Inc. 

Interim Action Area the area where the Interim Action was implemented, which is the 
South Park Property Development, L.L.C. Property and contiguous 
areas where solid waste from South Park Landfill operation 
extends beneath City of Seattle street rights-of-way beneath 5th 
Avenue South and South Sullivan Street 

Interim Action Compliance Interim Action Compliance Monitoring Plan, South Park Landfill 
Monitoring Plan   Site, Seattle, Washington dated February 22, 2013, prepared by  
    Farallon Consulting, L.L.C. 

Interim Action   Interim Action Construction Completion Report, South Park Landfill 
Construction Completion Site, Seattle, Washington dated August 15, 2015, prepared by 
Report     Farallon Consulting, L.L.C. (this document) 

Interim Action Work Plan Interim Action Work Plan, South Park Landfill Site, Seattle, 
Washington dated February 22, 2013, prepared by Farallon 
Consulting, L.L.C. 

LEL lower explosive limit 

LFGCCS landfill gas collection and control system owned and operated by 
South Park Property Development, L.L.C. at the Interim Action 
Area 

MTCA Washington State Model Toxics Control Act Cleanup Regulation 

PPMV parts per million volume 

RI/FS Remedial Investigation/Feasibility Study 
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RI/FS Report Draft Final South Park Landfill Remedial Investigation/Feasibility 
Study dated May 30, 2014, prepared by Floyd|Snider 

SCI SCI Infrastructure, L.L.C. 

SEACON SEACON, L.L.C. 

South Park Landfill Site the locations where contamination caused by the release of 
hazardous substances from the South Park Landfill has come to be 
located 

SPPD South Park Property Development, L.L.C. 

SPPD Property the 19.4-acre parcel (King County Tax Parcel No. 3224049005) 
that South Park Property Development, L.L.C. purchased from 
King County in 2006 

WAC Washington Administrative Code 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

  

 

1-1 
G:\Projects\408 South Park Prop Dev\408002 SPPD Property Specific Work\Reports\IA Construction Completion 2015\Construction Completion Report.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

1.0 INTRODUCTION 

Farallon Consulting, L.L.C. (Farallon) has prepared this Interim Action Construction Completion 
Report (IACCR) on behalf of South Park Property Development, L.L.C. (SPPD), to satisfy the 
requirements for an Interim Action Report specified in the Interim Action Work Plan, South Park 
Landfill Site, Seattle, Washington dated February 22, 2013 prepared by Farallon (2013b) (Interim 
Action Work Plan).  The Interim Action was conducted at a portion of what is known as the 
South Park Landfill in the South Park neighborhood of Seattle, Washington, less than 5 miles 
south of downtown Seattle (Figure 1).  The Interim Action was conducted to reduce the threat to 
human health or the environment by eliminating or substantially reducing one or more pathways 
for exposure to hazardous substances.  The Interim Action was conducted under terms of an 
amendment to Agreed Order No. 6706, and the Washington State Model Toxics Control Act 
Cleanup Regulation (MTCA), as established in Chapter 173-340 of the Washington 
Administrative Code (WAC 173-340), specifically WAC 173-340-430 (Interim Actions).  The 
amendment to Agreed Order No. 6706, with the Interim Action Work Plan attached as Exhibit E, 
was executed by Seattle Public Utilities (SPU), SPPD, and the Washington State Department of 
Ecology (Ecology), with an effective date of June 6, 2013. 

1.1 BACKGROUND 

This IACCR has been prepared to document Interim Action measures and construction activities 
related to the Interim Action to meet the requirements for As-Built Reports established in WAC 
173-340-400[6][b][ii].  This IACCR pertains to the following four components of the Interim 
Action, as generally described in the Interim Action Work Plan: 

• Landfill gas control; 

• Landfill cap; 

• Surface water control; and 

• Institutional controls. 

The Interim Action was conducted concurrently with redevelopment of the 19.4-acre parcel 
(King County Tax Parcel No. 3224049005) within the South Park Landfill that SPPD purchased 
from King County in 2006 (SPPD Property).  Redevelopment included grading and paving for 
tenant equipment parking and options for future build-out of structures to support tenant 
operations.  Redevelopment also included installation of a number of utilities, including sanitary 
sewer, natural gas, power, and a stormwater capture and conveyance system that includes two 
bioswales, a new storm drain line in Occidental Avenue South, and curb and gutter 
improvements along adjacent rights-of-way. 

The South Park Landfill is an approximately 39-acre area roughly bounded by South Kenyon 
Street to the north, State Route 99 and 5th Avenue South to the east, South Sullivan Street to the 
south, and Occidental Avenue South to the west, and refers to the area where solid waste was 

http://www.farallonconsulting.com/
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placed during operation of the landfill.  Figure 2 shows the approximate boundary of the South 
Park Landfill based on review of aerial photographs, information obtained from numerous 
subsurface investigations conducted in the area, and data collected during completion of the 
Remedial Investigation. 

The Interim Action was implemented on the SPPD Property and contiguous areas where solid 
waste from South Park Landfill operation extends beneath City of Seattle street rights-of-way 
beneath 5th Avenue South and South Sullivan Street (Interim Action Area) (Figure 2).  The 
Interim Action Area does not encompass the entire South Park Landfill footprint, or the entire 
South Park Landfill Site, which in accordance with the provisions of MTCA is defined as the 
locations where contamination caused by the release of hazardous substances from the South 
Park Landfill has come to be located. 

The South Park Landfill Site and a range of cleanup alternatives are described in the Draft Final 
South Park Landfill Remedial Investigation/Feasibility Study (RI/FS) dated May 30, 2014, 
prepared for the South Park Landfill Site by Floyd|Snider (2014a) (RI/FS Report), which was 
submitted to Ecology on June 27, 2014.  The RI/FS Report was prepared on behalf of the 
potentially liable persons for the South Park Landfill Site.  The RI/FS for the South Park Landfill 
Site has been conducted in accordance with the Final Remedial Investigation/Feasibility Study 
Work Plan, South Park Landfill Site, Seattle, Washington dated November 3, 2010, prepared by 
Farallon (2010).  The Draft Final South Park Landfill Cleanup Action Plan dated June 2014, 
prepared for the South Park Landfill Site by Floyd|Snider (2014b) was submitted to Ecology on 
June 27, 2014.  The Interim Action was designed so as to not preclude selection of a cleanup 
alternative that will be implemented for the South Park Landfill Site as a whole.  The Final RI/FS 
Work Plan (Farallon 2010), the Interim Action Work Plan, the RI/FS Report, and the Cleanup 
Action Plan (Floyd|Snider 2014b) provide additional details regarding the Site description and 
background information. 

1.2 REPORT ORGANIZATION 

This IACCR has been organized into the following sections: 

• Section 2, Summary of Interim Action Components:  Section 2 provides a summary of 
the four Interim Action components, as generally described in the Interim Action Work 
Plan and identified in Section 1.1 above. 

• Section 3, Interim Action Construction:  Section 3 provides a summary of the 
construction of the landfill gas control system, landfill cap, and surface water control 
components of the Interim Action, including the various parties involved with 
construction, sequencing, timing, and design variations. 

• Section 4, References:  Section 4 lists the documents cited in this IACCR. 

• Section 5, Limitations:  Section 5 provides Farallon’s standard limitations pertaining to 
this project. 

http://www.farallonconsulting.com/
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2.0 SUMMARY OF INTERIM ACTION COMPONENTS 

The four components of the Interim Action, described in the Interim Action Work Plan, are 
summarized in this sections.  Details of the four components were incorporated into the 
permitted final construction drawings for the SPPD Property redevelopment project.  While the 
SPPD Property redevelopment project occurred intermittently between March 2012 and April 
2015, construction of Interim Action components occurred in spring 2012 and between May 
2014 and April 2015.  Additional detail regarding the time frame of the construction components 
is provided in Section 3, Interim Action Construction. 

2.1 LANDFILL GAS CONTROL 

The first component of the Interim Action was a system to control landfill gas in the Interim 
Action Area generated by solid waste deposited at the SPPD Property.  The SPPD-owned and 
-operated landfill gas collection and control system (LFGCCS) is composed of a network of 
horizontal and vertical gas collectors (referred to in design documents as “gas collection wells” 
and “gas collection trenches,” respectively).  Landfill gas is extracted under an applied vacuum 
and is conveyed to a vacuum blower, condensate knock-out and sump, and discharge vent stack 
situated in an equipment area on the northwestern portion of the SPPD Property.  Based on pre-
construction  landfill gas probe data through 2014, the Puget Sound Clean Air Agency (PSCAA) 
did not anticipate the need for treating emissions from the LFGCCS.  However, the LFGCCS 
design allows for emissions treatment using pelletized activated carbon filters for removal of 
volatile organic compounds if determined necessary by PSCAA based on results of future 
emissions testing to be conducted once steady-state operations of the LFGCCS is achieved. 

In general, vertical gas collectors are located in the interior of the Interim Action Area.  
Horizontal gas collectors are located along the perimeter of the Interim Action Area adjacent to 
the boundary of the SPU property formerly used for the Seattle South Recycling and Disposal 
Station, and adjacent to rights-of-way along 5th Avenue South, South Sullivan Street, and 
Occidental Avenue South.  Vacuum and flow control valve assemblies at each collector are 
equipped with gate valves and monitoring ports installed in traffic-proof flush-mounted 
monuments referred to herein as “control boxes,” and in other documents as “monitoring and 
control assemblies.”  The gate valves are used to adjust the flow and vacuum, and the monitoring 
ports are used to monitor gas composition and pressures.  Connecting conveyance piping is 
sloped so that condensate will drain toward one of two collection sumps that contain pumps 
controlled with float switches that periodically discharge condensate to the sanitary sewer. 

The basis for the LFGCCS design and the LFGCCS design are presented in the Engineering 
Design Report, Landfill Gas Collection and Control System, South Park Landfill Site, Seattle, 
Washington, prepared by Farallon (2015a). 

http://www.farallonconsulting.com/
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2.2 LANDFILL CAP 

The second of the four components of the Interim Action, the landfill cap, was constructed 
primarily to limit potential exposure to buried solid waste and infiltration of surface water and 
subsequent contact with solid waste.  A landfill cap is required also for effective operation of the 
LFGCCS.  The design of the landfill cap and the basis for its design are generally described in 
the Interim Action Work Plan. 

The landfill cap consists of two types of systems, an asphaltic concrete cap and a low-
permeability membrane cap, described below. 

2.2.1 Asphaltic Concrete Cap 
The asphaltic concrete landfill cap was designed to address structural requirements for the 
redeveloped SPPD Property in addition to serving as a landfill cap.  The asphaltic concrete cap 
was constructed across the majority of the Interim Action Area where the final topographic 
surface has a slope of 6 percent or less.  The long-term effectiveness of the asphaltic concrete cap 
will be managed by a monitoring and maintenance program that includes periodic inspections 
and re-sealing to maintain imperviousness. 

Per the Interim Action Work Plan, the asphaltic concrete cap in general is 40 inches thick at a 
minimum, and is composed of three layers: 

1. Compacted structural fill a minimum of 24 inches thick, which may or may not include 
cover soil formerly placed on top of solid waste, with actual thickness depending on 
existing cover thickness, geotechnical properties, and design grade requirements; 

2. Crushed rock a minimum of 12 inches thick; and 

3. Asphaltic concrete cover a minimum of 4 to 6 inches thick. 

The Interim Action Work Plan provides the basis for a variance from Minimum Functional 
Standards for Solid Waste Handling (WAC 173-304, landfill cap requirements for minimum 
thickness of low-permeability soil, or a geomembrane layer) in the asphaltic concrete cap design.  
This variance was granted by Ecology with approval of the Interim Action Work Plan. 

2.2.2 Low-Permeability Membrane Cap 
The low-permeability membrane cap covers side slopes of greater than 6 percent and up to 
33 percent grade around portions of the west, south, and east perimeters of the Interim Action 
Area. 

Per the Interim Action Work Plan, the low-permeability membrane cap in general is 24 inches 
thick at a minimum, and is composed of three layers: 

1. A compacted fill bedding layer a minimum of 6 inches thick; 

http://www.farallonconsulting.com/
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2. A textured high-density polyethylene (HDPE) membrane a minimum of 50 mil thickness, 
anchored at the top of slope; and 

3. A drainage and vegetative soil layer a minimum of 18 inches thick consisting of granular 
top soil, and planted as indicated in landscaping plans. 

The low-permeability membrane cap was constructed on the existing soil cover that previously 
was placed over solid waste (with variable thickness reported to range from 0 to 48 inches). 

2.3 SURFACE WATER CONTROL 

The third of the four components of the Interim Action, surface water control, was implemented 
to:  capture and convey stormwater from the landfill cap systems; prevent the potential for soil 
material to mobilize from the Interim Action Area; and satisfy the stormwater management 
requirements for the redevelopment project. 

Implementing surface water controls with a landfill cap minimizes infiltration of stormwater into 
the solid waste, and reduces the likelihood that constituents in deposited solid waste will leach 
into groundwater and create leachate.  The goals for surface water control, presented in the 
Interim Action Work Plan, were the following: 

• Capture stormwater and convey surface water out of the Interim Action Area before it 
makes contact with deposited solid waste; 

• Minimize the potential for disturbing, eroding, scouring, or otherwise mobilizing material 
deposited in the West Ditch, a former drainage feature on the western side of the Interim 
Action Area that was altered as part of redevelopment (Figure 2), or constituents 
associated with solid waste; 

• Meet stormwater regulatory obligations with respect to conveyance, quantity, flow, and 
quality; and 

• Convey stormwater runoff from areas of the Occidental Avenue South right-of-way and 
private properties formerly contributing stormwater flow to the West Ditch. 

Stormwater capture in the Interim Action Area is achieved with a system of paved surfaces and 
catch basins, and conveyance via overland flow on paved surfaces and piping to detention and 
treatment in one of two SPPD Property bioswales.  A small proportion of Interim Action Area 
stormwater runoff (e.g., from the access driveway off 5th Avenue South) is outside the capture 
area of the bioswales and flows to catch basins in rights-of-way.  The low-permeability 
membrane cap system allows for infiltration of stormwater, which is captured as drainage at the 
toe of the slope and piped into storm drain systems in rights-of-way. 

The bioswales discharge to a new 36-inch-diameter concrete storm drain line installed in the 
Occidental Avenue South right-of-way.  The new storm drain line bypasses the private Kenyon 
Industrial Park storm drain line formerly used to convey stormwater flows from the SPPD 
Property to a City of Seattle drain line in South Kenyon Street.  The new Occidental Avenue 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

  

 

2-4 
G:\Projects\408 South Park Prop Dev\408002 SPPD Property Specific Work\Reports\IA Construction Completion 2015\Construction Completion Report.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

2-4 

South storm drain line connects to the same City of Seattle drain line in South Kenyon Street 
downstream of the inflow from Kenyon Industrial Park.  The City of Seattle drain line discharges 
into the wetland system west of State Route 509, ultimately discharging to the Duwamish 
Waterway. 

Redevelopment included improvements to curb and gutter systems in adjacent rights-of-way.  A 
new curb and gutter system along the eastern side of Occidental Avenue South directs 
stormwater discharges from properties along the western side of Occidental Avenue South into a 
conveyance pipe that connects to the new Occidental Avenue South storm drain line.  This 
stormwater discharge bypasses the SPPD Property bioswales. 

Surface water control included construction of two bioswales: one in the northern portion of the 
Interim Action Area (North Bioswale), and the other in the northern portion of the former West 
Ditch (West Bioswale).  As part of the construction of the West Bioswale and preparation of the 
subgrade for the bioswale and other redevelopment purposes, West Ditch soils were solidified by 
mixing in a Portland cement mixture.  The low-permeability membrane cap system was installed 
along the eastern slope of the former West Ditch and keyed into the solidified material, 
effectively capping exposed solid waste in this area.  Soil on the western side of the former West 
Ditch was covered with a distinct visible barrier that was overlain with a minimum of 18 inches 
of clean fill material or top soil.  To minimize the effects to shallow groundwater flow from the 
solidified material, notches were cut into the top of the solidified mass and filled with drain rock 
to provide drainage to convey shallow groundwater from west to east across the top of the 
solidified mass.  The design and the basis for the design of the West Ditch soil solidification 
aspect of the surface water control component of the Interim Action are presented in the Interim 
Action Work Plan.  Anticipated effects to shallow groundwater flow from solidification of the 
West Ditch soil were evaluated in a Technical Memorandum regarding West Ditch Interim 
Action Effects Evaluation, SPPD Property-Specific Work dated May 18, 2012, prepared by 
Farallon (2012). 

2.4 INSTITUTIONAL CONTROLS 

The final component of the Interim Action, institutional controls, will be implemented in 
accordance with the Interim Action Work Plan and WAC 173-340-440 to limit or prohibit 
activities that may diminish the integrity of the Interim Action or potentially result in exposure to 
hazardous substances at the Site.  The institutional controls are in the form of an Environmental 
Covenant recorded on the property deed, restricting use of groundwater at the Interim Action 
Area, and requiring that the landfill cap be maintained and measures be taken to prevent potential 
exposure to hazardous substances if the landfill cap is damaged in the future.  The environmental 
covenant stipulates procedures in the case that the landfill cap is penetrated accidentally or as 
part of a future construction plan.  Draft language for the environmental covenant to be recorded 
on the property deed is provided in Appendix A. 

http://www.farallonconsulting.com/
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3.0 INTERIM ACTION CONSTRUCTION 

In the opinion of the four qualified professionals who were involved with construction aspects of 
the Interim Action project (listed on the statement of substantial compliance at the beginning of 
this document), the Interim Action was conducted in substantial compliance with the Interim 
Action Work Plan and with final construction drawings for the SPPD Property redevelopment 
project.  This section describes the construction phase of the Interim Action and presents as-built 
information.  Additional as-built information is provided in appendices. 

SEACON, L.L.C. (SEACON) was the general contractor for the SPPD Property redevelopment 
project, including construction of the components of the Interim Action.  SEACON also 
provided construction management for the entire construction project.  Plans and specifications 
for construction of the LFGCCS, landfill cap, and surface water control elements of the Interim 
Action were included as part of the permitted final construction drawings for the SPPD Property 
redevelopment project. 

Sections 3.1 through 3.3 document the construction of the LFGCCS, the landfill cap, and surface 
water control elements of the Interim Action, respectively. 

3.1 LANDFILL GAS COLLECTION AND CONTROL SYSTEM 

Farallon’s role in the Interim Action construction of the LFGCCS between June and December 
2014 was to review and approve SEACON subcontractor submittals provided by SEACON, 
perform periodic and part-time construction observation, inspect the completed system, and 
conduct compliance monitoring in accordance with the Interim Action Work Plan.  When 
Farallon identified work not in compliance with LFGCCS plans and specifications or the intents 
of the design, SEACON was notified to remedy identified issues. 

SEACON subcontractors and their involvement in the construction of the LFGCCS were as 
follows: 

• Holocene Drilling, Inc. (Holocene):  installation of vertical landfill gas collectors; 

• Glacier Environmental Services, Inc. (GES):  installation of horizontal landfill gas 
collectors; collector control boxes for piping connections, valving, and monitoring ports; 
and machinery and controls;  

• SCI Infrastructure, L.L.C. (SCI):  installation of landfill gas conveyance lines and 
electrical conduits; and 

• Preferred Electric:  installation and connection of wiring to power machinery and 
controls. 

Appendix B provides as-built documentation for the LFGCCS, including photographs.  
Appendix C provides documentation pertaining to landfill gas compliance monitoring. 

http://www.farallonconsulting.com/
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3.1.1 Construction 
Farallon observed Holocene perform drilling and construction of vertical landfill gas collectors 
on June 23, 24, and 30 and July 3 and 8, 2014 and verified that, based on limited field 
observations and information provided by SEACON, vertical collectors were situated per the 
design and that collector perforated intervals were positioned within the encountered solid waste 
per the intent of the design.  The intent of the design was to position the perforated intervals of 
the vertical collectors so the top of the perforations matched the top of solid waste, and the 
bottom of the perforations matched the bottom of solid waste, with the objective of minimizing 
perforations in groundwater.  Holocene installed 35 of the vertical collectors in June, 17 in July 
(replacing 2 installed in June at the request of Farallon), 1 collector in September when 5 surface 
completions were retrofitted to accommodate finish grade, and the final 2 collectors in 
November and December.  Vertical collector as-built information provided by SEACON and 
Holocene is presented in Table B-1 in Appendix B. 

Farallon observed GES trench for and construct the initial horizontal landfill gas collectors on 
July 25, 2014 and verified that, based on limited field observations and information provided by 
SEACON, horizontal collectors were situated per the design and at elevations per the intent of 
the design, which was to position the horizontal collectors a minimum of 30 inches into solid 
waste.  In July, GES installed approximately 450 lineal feet of horizontal collectors.  In August, 
GES installed approximately 1,700 lineal feet of horizontal collectors.  In November and 
December, GES installed the remaining approximately 200 lineal feet of horizontal collectors.  
Horizontal collector as-built information provided by SEACON and GES is presented in Table 
B-2 in Appendix B. 

Farallon observed GES install control boxes and make connections to conveyance piping 
installed by SCI on July 18, 23, 25, 30, and 31 and August 8, 2014.  Connector piping as-built 
information provided by SEACON is shown on drawing EN-3 of the LFGCCS As-Built Plans in 
Appendix B.  The design specified minimum slopes for conveyance lines to facilitate drainage of 
condensate.  In July, GES installed 7 control boxes and connected 7 collectors to conveyance 
piping, and SCI installed approximately 3,000 lineal feet of conveyance piping.  In August, GES 
installed 21 control boxes and connected 21 collectors to conveyance piping, and SCI installed 
approximately 2,000 lineal feet of conveyance piping and all electrical conduit.  In September, 
GES installed 32 control boxes and connected 32 collectors to conveyance piping.  In November 
and December, GES installed the remaining 2 control boxes and connected 2 collectors to 
conveyance piping. 

By the end of the first week of December 2014, GES had installed the remediation system 
compound, including a concrete pad, two vacuum blowers, piping and valving, the exhaust stack, 
the west condensate sump and controls, and the control panel.  GES also installed the east sump 
and controls and control panel.  In December, Preferred Electric completed pulling electrical 
wires through conduit, connected power to the system, and tested controls.  Condensate 
discharge lines were not connected to the sanitary sewer until the first quarter of 2015 after 
authorization was obtained from the King County Industrial Waste Program. 

http://www.farallonconsulting.com/
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On December 8, 2014, Farallon performed a construction inspection of the LFGCCS and 
developed a final punch list of items to be completed prior to system start-up.  During the 
inspection, control boxes were accessed.  With an electrician present, each of the blowers was 
briefly turned on to test functionality.  Each of the sumps was filled with water to confirm that 
sump pumps and controls were operational. 

LFGCCS start-up occurred on December 17, 2014, and the system has remained operational 
since, with brief shut-down periods for system adjustments and maintenance.  The LFGCCS 
currently is being balanced for long-term operation.  Long-term LFGCCS operation, 
maintenance, and monitoring procedures are summarized in the Landfill Gas Collection and 
Control System Operation, Maintenance, and Monitoring Plan, South Park Landfill Site, Seattle, 
Washington, prepared by Farallon (2015c), to be issued following this IACCR. 

3.1.2 Compliance Monitoring 
Compliance monitoring related to landfill gas has been ongoing since the beginning of Interim 
Action construction, in accordance with the Interim Action Compliance Monitoring Plan, South 
Park Landfill Site, Seattle, Washington dated February 22, 2013, prepared by Farallon (2013a) 
(Interim Action Compliance Monitoring Plan, Appendix B of the Interim Action Work Plan).  
Compliance monitoring will henceforth be reported on an annual basis, with reports 
summarizing compliance monitoring for the prior calendar year issued during the first quarter of 
each year, or as required for the South Park Landfill Site.  Compliance monitoring activities 
completed to date are summarized in the following sections. 

3.1.2.1 Performance and Confirmational Monitoring 
Landfill gas compliance monitoring began with a baseline landfill gas monitoring event 
in May and June 2013.  The baseline event included installing new landfill gas probes 
GP-33 through GP-36.  The baseline event entailed landfill gas monitoring in these new 
landfill gas probes and in existing landfill gas probes situated around the perimeter of the 
Interim Action Area (identified as “Perimeter Probes” in the Interim Action Compliance 
Monitoring Plan), landfill gas probe GP-02 in the interior of the Interim Action Area, and 
two sanitary sewer manholes in public rights-of-way.  Per the Interim Action Compliance 
Monitoring Plan, Perimeter Probe monitoring is to occur during periods of falling 
barometric conditions.  Appendix C presents construction logs of all of the Perimeter 
Probes, including the four new landfill gas probes, and a map showing the locations of 
the Perimeter Probes.  Table C-1 and Figure C-1 in Appendix C provide the results from 
the baseline monitoring event. 

Construction-phase performance monitoring commenced after the landfill cap subgrade 
was prepared and rough-graded in most areas of the SPPD Property.  Ground surface 
preparation for the landfill cap began in May 2014 with spreading of the soil used to pre-
load fill placed in the former East-West Channel, a ditch that bisected the southern 
portion of the SPPD Property, for about 2 years.  Finish-grading for the landfill cap 
subgrade occurred between July and October 2014, with asphaltic concrete and low-

http://www.farallonconsulting.com/
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permeability membrane cap systems constructed between August and November 2014, 
with the exception of an area on the northern portion of the SPPD Property.  Final paving 
sections on the northern portion of the SPPD Property were constructed in April 2015. 

The first construction-phase landfill gas performance monitoring event occurred on June 
25, 2014.  Three subsequent construction-phase performance monitoring events occurred 
on September 2, October 13, and November 6, 2014.  Results from the construction-
phase performance monitoring indicated a general upward trend in methane 
concentrations over this time period as the capping systems were constructed and 
methane generated by the landfill accumulated in the subsurface.  Table C-1 and Figure 
C-1 in Appendix C provide results from the construction-phase performance monitoring. 

Start-up-phase performance monitoring occurred on January 28, February 26, and May 
12, 2015.  Balancing of the LFGCCS is ongoing and entails frequent monitoring of a 
number of parameters at various points in the LFGCCS.  Results from the start-up-phase 
performance monitoring indicate that the LFGCCS can reduce methane concentrations in 
Perimeter Probes, including those on the east side of 5th Avenue South.  However, it is 
uncertain at this time whether the LFGCCS can consistently maintain methane levels less 
than the 5 percent lower explosive limit (LEL) in all Perimeter Probes on the east side of 
5th Avenue South during balanced long-term steady-state operations.  Table C-1 and 
Figure C-1 in Appendix C provide results from the start-up-phase performance 
monitoring. 

When the LFGCCS has been balanced for long-term operation, confirmational 
monitoring will involve post-construction monitoring per the Interim Action Compliance 
Monitoring Plan.  Additional details regarding the long-term operation, maintenance, and 
confirmational monitoring of the LFGCCS are provided in the LFGCCS Operation, 
Maintenance, and Monitoring Plan (Farallon 2015c). 

3.1.2.2 Supplementary Indoor Air Monitoring 
During construction-phase performance monitoring and prior to start-up of the LFGCCS, 
methane concentrations exceeding the LEL persisted in Perimeter Probe GP-29 on the 
eastern side of 5th Avenue South.  Methane concentrations exceeding the LEL persisted 
also at other Perimeter Probes completed within the Interim Action Area and in solid 
waste, although these probes were not situated proximate to structures, and elevated 
methane in the subsurface is expected in the interior of the landfill and in solid waste 
prior to operation of the LFGCCS.  Perimeter Probe GP-29 is situated outside and near 
the edge of solid waste and within about 100 feet west of a structure on the Ness 
Manitowoc Property, LLC property at 8250 5th Avenue South.  Construction sequencing 
did not allow for construction of the LFGCCS in operational sectors for use in mitigating 
methane accumulating under the newly constructed landfill cap, as was assumed in the 
Interim Action Compliance Monitoring Plan; the LFGCCS was not operational in any 

http://www.farallonconsulting.com/
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area until it was constructed in its entirety.  The LFGCCS was finally completed, behind 
schedule, on December 17, 2014. 

To supplement the Perimeter Probe data and to evaluate the potential for methane 
intrusion into buildings outside the Interim Action Area and outside the footprint of the 
South Park Landfill on the east side of 5th Avenue South, Farallon monitored indoor air in 
the following two buildings using a flame ionization detector on November 6, 2014: 

− The Ness Manitowoc Property, LLC property at 8250 5th Avenue South, just east 
of landfill gas probe GP-29; and 

− The JYS4, L.L.C. property at 8230 5th Avenue South, between landfill gas probes 
GP-27 and GP- 28. 

Farallon monitored in the interior locations inferred to have been monitored during an 
indoor air monitoring event conducted in December 2011 during completion of the RI. 

Indoor air monitoring results were non-detect in six of eight locations in the building at 
8250 5th Avenue South.  Methane was detected at a concentration of 3.1 parts per million 
volume (ppmv) around the cover plate over the men’s room floor drain in the main 
building, and at 16.9 ppmv along a saw-cut construction joint in the slab-on-grade floor 
of the shop area in the main building.  Methane was detected at a concentration of 6.4 
ppmv discharging from the passive subslab methane venting system discharge pipe at the 
roof line. 

Indoor air monitoring results were non-detect in seven of eight locations in the building at 
8230 5th Avenue South.  Methane was detected in a drain with no trap, which may be 
related to sewer gas rather than landfill gas. 

Concentrations of methane detected in indoor air were significantly less than the 
performance criterion indicated in the Minimum Functional Standards for Solid Waste 
Handling (WAC 173-304) for indoor air in buildings and structures off a landfill of 100 
ppmv (0.01 percent by volume and 0.2 percent of the 5 percent methane LEL).  Further 
indoor air assessment and mitigation measures at these buildings are not warranted at this 
time. 

3.2 LANDFILL CAP 

Gary A. Flowers, P.L.L.C. (GAF) monitored subgrade preparation and construction of the 
landfill cap systems on a periodic and part-time basis.  SCI conducted earthwork required to 
prepare the subgrade for landfill cap construction and to achieve finish grades.  Appendix D 
contains an as-built plan for the landfill cap systems and photographs of construction activities. 

http://www.farallonconsulting.com/
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The cap systems are being periodically inspected and maintained per the Landfill Cap Operation 
and Maintenance Plan, South Park Landfill Site, Seattle, Washington, prepared by Farallon 
(2015b), to be issued following this IACCR and per the Environmental Covenant. 

3.2.1 Asphaltic Concrete Cap 
The asphaltic concrete cap was constructed across the majority of the Interim Action Area where 
the final topographic surface has a slope of 6 percent or less.  To accomplish the final design 
grades over the Interim Action Area, compacted structural fill exceeding the 24-inch-minimum 
thickness required for the asphaltic concrete cap specified in the Interim Action Work Plan was 
placed during the 2012 and 2014 work seasons (April through October).  This structural fill 
provides additional cover up to 15 feet deep over the solid waste in the filled East-West Channel, 
in the northeastern corner, and in the southwestern portion of the Interim Action Area.  Other 
portions of the Interim Action Area received from 6 inches to several feet of additional structural 
fill over the former landfill cover system prior to installation of crushed rock and asphaltic 
concrete.  The structural fill soil was composed of a variety of soil types ranging from silt/clay to 
sandy silt, to silty sand, to sand to silty sand with gravel.  Compaction was attained via a 
combination of heavy scraper traffic and large smooth drum, and sheep-foot vibratory 
compactors.  GAF aided the earthwork contractor in completing the work in accordance with 
requirements specified in the Interim Action Work Plan and by the City of Seattle Department of 
Planning and Development. 

The eastern three-quarters of the East-West Channel was filled during the spring and summer of 
2012.  Placement of quarry spalls and a crushed rock choking course in the bottom of the East-
West Channel commenced on April 3 and was completed on April 9.  Once the quarry spalls and 
crushed rock choking course were completed, the entire bottom and sidewalls of the East-West 
Channel were covered with a non-woven geotextile separation fabric.  No structural fill was 
placed directly on top of solid waste.  Import, placement, and compaction of fill soil began on 
April 10 and was completed by June 30, 2012.  Visual observation, hand-probing with a tee-
handle and stainless steel soil probe, and occasional nuclear densometer testing indicated that the 
soil was compacted to a medium dense or better condition.  Approximately 30,000 cubic yards of 
soil was placed in this area of the East-West Channel.  Once this section of the East-West 
Channel was filled to design grade, approximately 100,000 cubic yards of additional soil was 
imported and placed in a pile up to 12 feet high as a pre-load over the area to consolidate 
underlying soil.  Soil import for the pre-load concluded in late October 2012.  The pre-load soil 
stockpile was then covered with plastic sheeting for the duration of consolidation. 

Clearing and grubbing prior to landfill cap construction in other areas of the Interim Action Area 
occurred in May 2014.  Grading and filling operations at the Interim Action Area began in late 
May and were concluded in October 2014.  Filling of the remainder of the East-West Channel 
was conducted using the procedures described above for the eastern portion in 2012, and was 
completed in mid-June 2014.  To attain design grades, approximately 30,000 cubic yards of soil 
in addition to the pre-load soil used for structural fill was imported.  Observation of contractor 
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means and methods by the project Engineering Geologist was used to determine suitable 
compaction. 

Utility installation in the Interim Action Area consisted of components of the LFGCCS, water 
lines, sewer lines, electrical lines and stormwater lines.  Backfill for the trenches consisted of soil 
and, in some cases, solid waste materials that required re-interment.  Where solid waste was used 
for utility line backfill, it was mixed with enough soil to allow suitable compaction, and in 
general compacted to a dense and unyielding condition.  In addition, approved geotextile was 
draped with solid waste backfill, extending several feet outside the trench, to provide additional 
support to the trench area in the event solid waste alters over time and potentially settles.  
Additional fill soil was then placed and compacted on the geotextile.  Although most of the 
trenches were observed during backfilling operations, due to the size of the project, some areas 
were not inspected, and several areas of trench settlement subsequently have been observed.  
These areas have been over-excavated and filled with compacted structural fill.  In the event 
future settlement areas occur, they will be treated accordingly. 

Once the final structural fill grades were achieved, the entire area where the asphaltic concrete 
cap was to be installed was proof-rolled with either a fully loaded tandem-axle dump truck or a 
fully loaded single-axle water truck.  Yielding areas were identified for further mitigation, which 
ranged from over-excavation and backfill with more-acceptable soil to placement of multiple 
layers of geotextile and placement of recycled concrete or crushed rock to obtain suitable 
compaction and an unyielding subgrade. 

Once the subgrade was approved, the pavement section was installed.  The pavement section 
consisted of a minimum of 12 inches of approved granular structural fill and 12 inches of 
crushed rock per the Interim Action Work Plan.  The granular structural fill and crushed rock 
were placed in maximum 8-inch-thick loose lifts; each lift was compacted to a dense and 
unyielding condition prior to placement of succeeding lifts.  If yielding areas were observed 
during placement and compaction of these materials, they were mitigated as described above.  A 
thinner section of granular structural fill was approved for the southern portion of the Interim 
Action Area where existing subgrade conditions were very dense previously placed fill soils.  A 
blending of 40 percent recycled asphalt into the crushed rock was approved, and produced 
excellent compaction results in this area. 

A minimum of 4 inches of hot mix asphalt was placed in two 2-inch-thick lifts by the paving 
subcontractor, ICON Materials.  The paving operation began on August 28, 2014 and was 
completed on October 17, 2014, with the exception of the northwestern portion of the Interim 
Action Area.  The final lift of asphaltic-concrete pavement was placed in the northwestern 
portion in April 2015. 

3.2.2 Low-Permeability Membrane Cap 
The low-permeability membrane cap was constructed on the existing soil cover that previously 
was placed over solid waste (with variable thickness reported to range from 0 to 48 inches) or 
over the new fill soil that was placed up to 12 feet thick as described above.  New fill slopes are 
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present on the eastern and western portions of the Interim Action Area.  The south-facing slope 
above South Sullivan Street was re-graded solid waste. 

Although slopes were to be held to a maximum inclination of 3 feet horizontal to 1 foot vertical, 
final top grades necessitated steeper slope grades in some areas.  Where grading operations 
exposed solid waste (e.g., the south-facing slope above South Sullivan Street), the surface was 
smoothed, and a minimum 6-inch-thick layer of compacted fill bedding was placed on top of the 
solid waste, per the Interim Action Work Plan.  Where the solid waste was thoroughly covered 
by the new fill soil used to attain final grades, the surface was smoothed and cleared of rocks 
over 0.375-inch diameter. 

SCI prepared the subgrade in advance of the membrane placement.  Installation of the membrane 
system by Northwest Linings and Geotextile Products occurred between August and December 
2014.  Due to the general unavailability of a 50-mil-thickness HDPE membrane, a 60-mil-
thickness textured HDPE membrane was substituted for the low-permeability membrane cap.  
SCI prepared the membrane anchorage at the top of the slope per the design by excavating a 2- 
by 2-foot trench, and backfilling the trench with structural fill after the membrane was placed in 
the trench.  Once the membrane was fully installed, SCI installed the 18-inch-thick-minimum 
drainage and vegetative soil layer and the slope drainage, and hydroseeded the slopes per the 
design. 

Storm water runoff prior to installation of curbing along the top of the slopes resulted in several 
areas of washouts and slumping soils, especially on the southwestern corner of the Interim 
Action Area.  These areas have subsequently been repaired.  With the installation of curbing at 
the top of the slopes to prevent concentrated stormwater runoff from impacting the slopes, it is 
anticipated that future washouts and/or slumping of slope soil will be significantly reduced. 

3.2.3 Performance Monitoring 
Performance monitoring of landfill cap construction was conducted by GAF according to the 
Interim Action Compliance Monitoring Plan.  Performance monitoring entailed construction 
quality control measures including periodic construction observation ensuring that the landfill 
cap was constructed per construction plans and specifications and the intents of the design.  
When GAF identified work not in compliance with plans and specifications or the intents of the 
design, SEACON and/or SCI were notified to remedy identified issues.  Performance monitoring 
included periodic observation of cover soil placement, grading, and compaction; and periodic 
observation of placement of the asphaltic concrete and low-permeability membrane components 
of the landfill cap. 

3.3 SURFACE WATER CONTROL 

SEACON performed construction management for installation of surface water controls in the 
Interim Action Area, which consisted of: 

• SPPD Property catch basins and conveyance piping; 
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• Occidental Avenue South catch basins and conveyance piping; 

• 5th Avenue South catch basins and conveyance piping; 

• Curb and gutter improvements along Occidental Avenue South, South Sullivan Street, 
and 5th Avenue South; and 

• The North Bioswale and the West Bioswale, including subgrade preparation and flow 
structures. 

Construction was subcontracted to SCI, with periodic geotechnical monitoring of SPPD Property 
subgrade preparation and backfilling by GAF.  Surface water control construction commenced in 
May 2014 in the filled and pre-loaded East-West Channel, and with solidification of the West 
Ditch soils as subgrade preparation for construction of the West Bioswale and other SPPD 
Property improvements.  Construction of the new stormwater conveyance line in Occidental 
Avenue South commenced in October 2014 and was completed in April 2015 following a 
number of delays related to permits.  Appendix E provides an as-built plan for surface water 
controls installed at the Interim Action Area and along Occidental Avenue South, including cut 
sheets for catch basin structures and construction photographs.   

As part of construction of the West Bioswale and to meet the stated subgrade preparation 
for other redevelopment purposes, solidification of up to 10 feet of geotechnically unsuitable 
saturated soil and debris contained in the former West Ditch was necessary.  Clearing and 
grubbing of the West Ditch commenced in late March 2014.  Solidification was accomplished in 
April 2014 per design by mixing 5 to 7 percent by weight of Portland cement into existing soil 
using a long-arm track-hoe.  Once the cement mixture hardened and workers and equipment 
were able to traverse the area, notches were cut into the top of the solidified mass per design and 
were filled with drain rock.  Prior to placement of approximately 5 feet of structural fill to 
establish final grades, the drain rock was covered with a non-woven geotextile filter fabric to 
prevent migration of fine-grained soil into the drain rock.  Construction related to solidification 
and subgrade preparation in the area of the West Ditch was completed in June 2014.  Appendix E 
provides an as-built plan for the West Ditch soil solidification and photographs of construction 
activities. 
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5.0 LIMITATIONS 

The conclusions and recommendations contained in this report are based on professional 
opinions with regard to the subject matter.  These opinions have been arrived at in accordance 
with currently accepted hydrogeologic and engineering standards and practices applicable to this 
location, and are subject to the following limitations. 

Certain information used by Farallon in this report has been obtained, reviewed, and/or evaluated 
from various sources believed to be reliable.  Although Farallon’s conclusions, opinions, and 
recommendations are based in part on such information, Farallon’s services did not include the 
verification of its accuracy or authenticity.  Should such information prove to be inaccurate or 
unreliable, Farallon reserves the right to amend or revise its conclusions, opinions, and/or 
recommendations. 
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11.26 ACRES

7901 2nd AVE S, L.L.C.
PARCEL NO. 3224049077
0.72 ACRES

HARSCH INVESTMENT PROPERTIES, L.L.C.
PARCEL NO. 3224049007
6.49 ACRES
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APPENDIX A 
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APPENDIX B 
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APPENDIX D 
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APPENDIX E 
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SURFACE WATER CONTROL 
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